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MEaCBHAOBAa rHEPHAH3Aipi5I Y EJIOX POflA NOSOPSYLLUS 
(SIPHONAPTERA: CERATOPHYLLIDAE) B 3KCIIEPHMEHTE 

E.M.RKyHHH, H.T.KyHHu,Kaa 


IIpMBefleHbi pe3yjibTaTbi sxcnepMMeHTajibHoro MexcBHflOBoro nepeKpecTHoro CKpemHBaHMsi 6 jiox 
Nosopsyllus fasciatus w N. mokrzeckyi. Han6ojiee MHoroHHCJieHHoe iiotomctbo nojiyneHO ot CKpemHBaHwsi caMOK 
N.fasciatus c caMijaMH N. mokrzeckyi. Y rn6pHflHbix iiotomkob npeo6jia^ajiM npM3HaxM MaiepHHCKoro BH^a, b 
M eHbineM MHCJie npM3HaxH on;a h o 6 ohx poflHTejiew. Bo btopom noxojieHHH np0H30ineji iiouth nojiHbiw B03BpaT 
(84.7 %) k npH3HaxaM MaTepuHcxoro Bvma. C^ejiaH bbiboa o reHeTtmecKOH 6 jih 30 ctm N.fasciatus h N. mokrzeckyi 

H O HX OTHOCHTeJIbHOH MOJIOflOCTH B 3B0JII0UH0HH0M IIJiaHe. 

ripH H3yneHHH m evKB haoboh xoHxypemjHH y 6 jiox Nosopsyllus fasciatus h N.mokr¬ 
zeckyi npH hx coBMecTHOM coacpjkbhhh y caMOK Nfasciatus 6hjih o6Hapy;xeHbi iiojiomkh 
xpa a 7-ro cTepHHTa (pnc.l,/f,E). Y caMOK xoHTpojibHoii rpynnw noAo6Hbie AetfrexTbi 
OTcyTCTBOBa jih. Bo3hhxjio npeAnojio;xeHHe o bo3mo;khom cnapnBaHHH caMOK N.fasciatus 
c caMu,aMH N mokrzeckyi, hto h noaiyjxmio o6ocHOBaHHeM rjisl npoBeACHHii axcnepn- 
MeHTa. 

no JIHTepaTypHHM AaHHblM, H3BCCTHH (fcaXTbl XOnyjI5IIJ,HH Cpe/JH OCo6eH HJieHHCTOHO- 
rHX pa3HHX BH/JOB. npH 3T0M B 6oJIbniHHCTBe OiynaeB CaMKH OCTaBa^HCb CTepHJIbHbIMH. 

Oiuio^OTBopeHHe name npoHexoAHjio npH CKpemuBaHMM hoabhaob, pe;xe Mop^ojiorHne- 
ckh h 6Ho;iorHHecKH 6 ;ih3khx bhaob, xax HanpHMep y hxcoaobhx xjiemen (nepBOMaii- 
cxhh, 1950,1951,1959 h aP-). CpeAH npeACTaBHTejieii OTpsma Siphonaptera b ^ocTynHOH 
HaM jiHTepaType, m e >kbh aobbsi rH6pHAH3an,H5i onncaHa Tojibxo y Xenopsylla skrjabini h 
X.gerbilli minax (3o;iOTOBa h aP-> 1979). 

B HacroflmeM coo6meHHH npHBOAsrrai pe3yjibTaTH cxpenjHBaHHfl 6;iox N.fasciatus 
(cneu,H4)HHecxHH napa3HT xpwc poaa Rattus) h N.mokrzeckyi (napa3HT aomobhx mh- 
men). 


MATEPHAJI H METOflHKA 

B onbiTax Hcno;ib30BaHbi mojioahc 3—5-flHeBHbie HenHTaBmHecfl oco6h N.fasciatus h 
N.mokrzeckyi HHcexTapHbix mhhh. Ejiox BMecTe c npoxopMHTejieM — 6ejioii Mwmbio, 
noMemeHHOH b ceTnaTHH caAOx, — coAepjxajm npH TeMnepaType 20—22° h OTHOCHTejib- 
hoh Bjia^HOCTH 85—95 % b 6aHxax c cy6crpaTOM, npeAHa3HaneHHHM AJifl BbipamHBaHHa 
jihhhhox. Hepe3 10—19 cyT 6 jiox h 6ejiyio Mbimb yAajiajm, a 6aHXH ocTaBjiajin noA 
Ha6jiiOAeHHeM a o BbinjiOAa HMaro hobopo noxojieHHfl. n jioaobhtoctb caMox onpeAejrajra 
no HHCjiy flonepHHx oco6en HMaro H3 pacneTa Ha OAHy caMxy b rc Hb npe6b*BaHH5i c 
npoxopMHTejieM. B npoijecce axcnepHMeHTOB h no hx 3aBepmeHHio 6 jiox npocMaTpHBajin 
noA MHxpocxonoM, caMox BCxpbiBajra h onpeAejiium 4>H3HOJiorHnecxHH B03pacT. 

BHanajie ocymecTBjieHO napajuiejibHO ab a BapnaHTa cxpemHBaHH5i b 2—3 noBTope- 
HHflx: 1) caMXH N.fasciatus , caMijbi N.mokrzeckyi ; 2) caMXH N.mokrzeckyi , caMijbi 
N.fasciatus. nocjieAyiomee cxpemmaHHe nojiyneHHbix rH6pHAOB npoBOAnjm Tojibxo b 
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Phc. 1. AnmcajibHbiH icpaw 7-ro CTepHMTa m 8-ro TeprwTa caMOK. 

A — Nosopsyllus mokrzeckyi; B, B — rH6pHau Fi; r — NDsopsyllus fasciatus; fl, E — N. fasciatus nojioMKH 

Kpaa 7-ro crepHHra. 

Fig. 1. Apical edge of the 7th sternite and 8th tergite in females. 

nepBOM BapnaHTe ontiTa. Kohtpojicm cjiy^HjiH caMijbi h caMKH oahotc) h Toro ;*e BHAa, 
Hjisi nepBoro BapnaHTa N.fasciatus, rjisi BToporo — N. mokrzeckyi. 

PE3YJIbTATbl H OECY^AEHHE 

npH OCMOTpe H BCKpMTHH 10 CaMOK nO HCTeneHHH epoxa COBMeCTHOrO COAep^aHHH c 
caMii,aMH Apyroro BHAa 6 mjio OTMeneHO cjieAyiomee. B nepBOM BapnaHTe CKpenjHBaHHfl y 
4 caMOK N.fasciatus o6Hapy^eHM nojioMKH xpaa 7-ro crepHHTa, y 9 — OTMeneHO HajiHnne 
cnepMM b ceManpHeMHHKax, pa3BHBaiomHec5i HHii,eKjieTKH h acejiTbie Tejia. Y oahoh 
caMKH ceM^npHeMHHK 6 mji 6e3 cnepMaT030HA0B, b anijeBbix Tpy6xax OTMeneHM pa3BH- 
BaiomHecfl AHijeKjieTKH Ha IV—V craAnax pa3BHTH5i (KyHHijKasi, 1960), b ocHOBaHHH 
OBapnoji HMejiHCb »cejiTMe Tejia h cjicam pe3op6u,HH hhu,. Bo btopom BapnaHTe — nojiOMKa 
Kpaa 7-ro CTepHHTa o6Hapy^eHa TOjibKo y oahoh caMKH N. mokrzeckyi, y 3 — HMejincb 
cnepMaT030HAM b ceMflnpneMHHKax, y 7 — OTcyTCTBOBajiH. 

Bee caMKH, y kotopmx OTMenajmcb cnepMaT030HAM b ceMsmpneMHHKax OTHOCHjiHCb 
k oco6sim V—VI (})H3HO^orHHecKoro B03pacTa. 

Ot CKpemHBaHHH o6ohx bhaob 6jiox 6mjio nojiyneHO rn6pHAHoe hotomctbo, npnneM 
b nepBOM noKOJieHHH ( F\) 6ojiee MHoronHCjieHHoe ot caMOK N.fasciatus h caMijOB 
N.mokrzeckyi, neM ot caMOK N. mokrzeckyi h caMu,OB N.fasciatus. B nepBOM BapnaHTe 
epeAHM njIOAOBHTOCTb OAHOH CaMKH Ha 1 ACHb COAep^KaHHfl C npOKOpMHTejieM COCTaBHJia 
1.78 rn6pHAHOH OCo6h, BO BTOpOM — TOJIbKO 0.56 (Ta6jl.l). IIpOAOJIXCHTejIbHOCTb pa3BH- 
thh npeHMarHHajibHbix 4>a3 y th6phahhx oco6en F\ h F 2 npaKTHnecKH He OTjmnajiHCb ot 
cpokob MeTaMop(J)03a b KOHTpojie. KojinnecTBo HMaro, yHacjieAOBaBumx npn3HaKH poah- 
Te^eii, npHBOAflTCfl b Ta6ji. 2. 

KaK bhaho h3 Ta6ji.l n 2, b nepBOM BapnaHTe onuTa (y caMKH N.fasciatus) nojiyneHO 
2469 HMaro F\ (1321 caMKa, 1148 caMiipB). CaMKH c npn3HaKaMH N.fasciatus ot o6njero 
HHCJia rn6pHAOB cocTaBHjin 22.8 % (564 oco6h) , c npn3HaKaMH N.mokrzeckyi 17.3 % (429) 
h cnpn3HaKaMH o6ohx bhaob 13.2% (328); caMu,bicooTBeTCTBeHHO 20.4% (506), 14.2% 
(353) h 11.7% (289). Bo btopom BapnaHTe (caMKH N. mokrzeckyi) BbinjiOAHjiocb 94 HMaro 
F\ (55 caMOK, 39 caMijOB), H3 kotopmx 30.8% (29 oco6en) caMOK h 19.1 % (18) caMijOB 
6mjih cnpn3HaKaMH N.mokrzeckyi', 21.2% (20) caMOK h 19.1 % (18) caMijOB c npH3HaKa- 
mh N.fasciatus ; 6.3% (6) caMOK h 3.1 % (3) caMijOB c npH3HaKaMH o6ohx poAHTejien. 
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Ta6jiwua 1 


Pe3y;ibTaTbi nepeKpecTHoro mokbhaoboik) cicpemnBaHnsi 6jiox po^a Nosopsyllus 
Results of cross interspecific hybridization between fleas of the genus Nosopsyllus 


CxeMa CKpeinHBaHHa, 
hhcjio oco 6 eft 

Fi — F3, hhcjio oco 6 eft 

caMKH 

caMUbi 

Bcero 

Ha 1 
caMicy b 
flew. 

a 6 c. 

% 

a 6 c. 

% 









IlepBbiH BapuaHT 


IlepBoe noKOJieHwe (Fi) 


N.fasciatus 9 

50 30 

N.mokrzeckyi <r 

807 

53.5 701 

46.4 

1508 

1.58 


50 

30 

439 53 

388 

46.9 

827 

1.1 

5 

5 

75 56 

59 

44 

134 

2.68 

105 

65 

1321 53.5 

1148 

46.5 

2469 

1.78 

XOHTpOJIb 

N.fasciatus 9 

5 

N.mokrzeckyi« 

5 

168 46.4 

194 

53.5 

362 

6 

rwbpHflbi Fi 9 
70 

N.mokrzeckyi <f 

40 

BTopoe noKOJieHwe {Fi) 

21 45.6 

25 

54.3 

46 

0.06 

rw6pHflbi F2 9 
21 

N.mokrzeckyi <t 

21 

TpeTbe noKOJieHwe ( F3 ) 

192 48.9 

201 

51.1 

393 

1.87 

N.mokrzeckyi 9 
50 

N.fasciatus or 

30 

BTOpOH BapwaHT 

IlepBoe noKOJieHwe (/ 1 ) 

18 42.8 

24 

57.1 

42 

0.08 

5 

5 

37 71.1 

15 

28.9 

52 

1.04 

55 

35 

55 58.5 

39 

41.4 

94 

0.56 

XOHTpOJIb 

N. mokrzeckyi 9 N. mokrzeckyi <f 

5 5 

138 63.5 

79 

36.4 

217 

3.6 


IlpH CKpemHBaHHH poAHTejibcxHx nap nacTb caMOK ocTaBajiacb CTepHjibHHMH, npn- 
neM npn coneTaHHH N.mokrzeckyi caMKH — N.fasciatus caMu,H xojiHnecTBO CTepnjibHbix 
oco6en 6hjio 3HanHTe;ibHO 6ojibme (70% H3 nncjia npocMOTpeHHbix), neM npn o6paTHOM. 

TaKHM o6pa30M, b axcnepHMeHTe npn nepexpecTHOM cxpenmBaHHH rn6pimbi F \ Ha- 
cjieAOBajiH npH3HaxH MaTepnHCKoro BHjja 42.6—52.7% — caMKH, 44—46.1 % — caMu,bi; 
OTUiOBCKoro Bima 32.4—36.3% — caMKH, 30.7—46.1 % — caMijbi; npH3Haxn o6ohx bhjjob 
24.8—10.9% — caMKH, 25.1—7.6% — caMijbi. 

H3MeHeHHfl THnHHHHX npH3HaKOB pOflHTejIbCKHX nap y rn6pHflOB CBOAHJIHCb K CJiefly- 

iomeMy: y caMOK hhcjio (JipoHTajibHbix meTHH 6mjio 3 — 4 (83.3% npocMOTpeHHwx 3K3eM- 
mrapoB), b to BpeMH xax y THnHHHbix N.fasciatus hx 1 — 2 (100%), y N.mokrzeckyi — 
4 — 5 (90%) ; onepTaHHH anHKajibHoro xpaa 7-ro CTepHHTa h 8-ro TeprHTa Taxace hmcjih 
npoMe^cyTonHyio cJ)opMy Me*my poAHTejibcxHMH BHjjaMH. ripaxTHnecxH y Bcex caMOx- 
th6phaob anHxa^bHMH xpan 7-ro CTepHHTa hmcji hjih He6o;ibinoH (name oxpyrjiMH) 
6oxoboh BMCTyn, hjih BOJiHHCToe onepTaHHe, a 3aflHe-BepxH5i5i nacTb 8-ro TeprHTa 6buia 
c oxpyrjihiM crjiaaceHHHM BbicrynoM, Bee 3to Hecxojibxo npn6^H^caeT hx x N.mokrzeckyi , 
y xoToporo 3th BMCTynw xopomo BbipaaceHM (pnc.l). 

OopMa nojiOBOH xjiemHH h annxajibHOH nacra ropH30HTajibHOH bctbh 9-ro CTepHHTa 
caMu,OB 6jiH;xe x THnnnHbiM N.fasciatus , OAHaxo h 3jjecb oneBHAHbi npH3HaxH nepexojja 
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42 

7 

16.6 

11 

26.1 

18 

42.8 

9 

52 

13 

25.0 

7 

13.4 

20 

38.4 

20 

94 

20 

21.2 

18 

19.1 

38 

40.4 

29 


Ta6jinu,a 2 

oco6en, nojiyMeHHoe b 3KcnepnMeHTe 
rid individuals obtained experimentally 


N. mokrzeckyi 





o6a 

BH#a 



% caMUbi % 

Bcero 

T % 

CaMKH 

% 

caMiuw 

% 

Bcero 

% 

IlepBbiH BapwaHT 
rw6pMflbi Fi 

16.6 215 14.2 

466 

30.9 

214 

14.1 

187 

12.4 

1 

401 

26.5 

18.3 120 14.5 

272 

32.8 

102 

12.3 

95 

11.4 

194 

23.8 

19.4 18 13.4 

44 

32.8 

12 

8.9 

7 

5.2 

19 

14.1 

17.3 353 14.2 

782 

31.6 

328 

13.2 

289 

11.7 

617 

24.9 

rn6pnflbi f 2 

6.5 3 6.5 

6 

13 

1 

2.1 



1 

2.1 


rw6pMflbi F3 
0.3 

BTOpOH BapMaHT 
rn6pnAbi Fi 


21.4 

12 

28.5 

21 

50 

2 

4.7 

1 

2.3 

3 

7.1 

38.4 

6 

11.5 

26 

50 

4 

7.6 

2 

3.8 

6 

11.6 

30.8 

18 

19.1 

47 

50 

6 

6.3 

3 

3.1 

9 

9.5 






Phc. 2. nojiOBasi KjieniHsi m 9-m CTepHMT caMijoB. 

A — Nosopsyllus mokrzeckyi', B — ra6pnq Fi; B — Nosopsyllus fasciatus. 


Fig. 2. Genital claw and the 9th sternite in males. 

k N.mokrzeckyi (pnc.2). KpoMe Toro, y rnSpHAHhix caMU,OB (72.2% npocMOTpeHHbix) 
OTMe^eHO yBejmneHHe nncjia au,eTo6yjiapHMx iacthhok ao 5—6 c o6eHx ctopoh, hto 
npaKTH^iecKH He BcrpenaeTCfl y 6;iox poAa Nosopsyllus . 

npH cnapHBaHHH HMaro F\ c otkjioh5iioih,hmhc5i bhaobmmh npH3HaKaMH (70 caMOK, 
40 caMu,OB) 6ujm nojiyneHbi HMaro F 2 b KOJinnecTBe 46 oco6en (Ta6;i.l). FIjiOAOBHTOCTb 
caMOK F\ cocraBHjia 0.06 oco6en Ha 1 caMKy b AeHb, hto nonra b 30 pa3 HH^Ke coootbct- 
CTByiomero noKa3aTe;i5i y MaTepHHCKHx oco6en. CpeAH 6;iox BToporo h TpeTbero noKOJie- 
hhh npeo6^aAa^H bhaobhc npH3HaKH Nfasciatus 84.7—99.7%. rbiOAOBHTOCTb btopoh 
reHepau,HH th6phaob cocTaBHjia 1.87 oco6en Ha 1 caMKy b AeHb, T.e. HecKOJibKO npeBbicnjia 
njiOAOBHTOCTb caMOK N. fasciatus (1.78) npn nepBOHanajibHOM CKpemHBaHHH hx c caMu,a- 
mh N. mokrzeckyi. 

reHeTHHecKHH aHa^H3 npoH3omeAinero pacmenjieHHa He npoBOAHJiH b cb5I3h c tcm, 
hto npn cxpemHBaHHH th6phaob .Fi h F’2 Hcnojib30BajiHCb He OTAe^bHbie napbi, a rpynnbi 
OCo6eH C pa3JIHHHOH CTeneHblO 0TKJI0H5H0mHXC5I npH3HaKOB. 

3AKJHOHEHHE 

06a BH^a 6 ;iox, b3^thx b onHT, nepeKpecTHO CKpenjHBaiOTCfl h a^iot 2KH3Hecnoco6Hoe 
noTOMCTBO, KOTopoe b nepBOM noKOjieHHH HacjieAyeT, b cpeAHeM npH3HaKH MaTepHHCKoro 
BHAa — 46.5%, OTii,OBCKoro — 35.9 h o6ohx poAHTejien — 17.5%. ripn stom nacrb 
poAHTejibCKHx caMOK oeraeTCfl CTepHjibHMMH, npHneM npn coneTaHHH caMKH N.mokr¬ 
zeckyi, caMU,bi N.fasciatus 3Ta aojia AOCTHrjia 70% ot nncjia npocMOTpeHHbix oco 6 en. B 
OKcnepHMeHTe npH CKpemHBaHHH caMOK N. fasciatus c caMijaMH N. mokrzeckyi 6 buio nojiy- 
neHo TpH noKOjieHHH. rijiOAOBHTOCTb rnSpHAHoro noTOMCTBa npocjie^KeHa ao BToporo 
noKOjieHHH, y KOToporo npoH3onuia nonra nojmaa peBepcna npH3HaKOB MaTepHHCKoro 
BHAa. OaKTbl CKpeiAHBaHHH TOBOp^T O (J)HJIOreHeTHHeCKOH 6jIH30CTH 060 HX BHAOB H 06 HX 
OTHOCHTejIbHOH MOJIOAOCTH. 

Pe3y^bTaTbi npoBeAeHHoro SKcnepHMeHTa corjiacyiOTca c AaHHbiMH IlepBOMaHCKoro 
(1950,1951,1959), nojiyneHHbiMH npn Me^KBHAOBOM CKpemHBaHHH Kjiemen poAa 
Hyalomma , a Tax^Ke a^hhhmh riocnejiOBOH-IIlTpoM (1950) h llaHOBOH (1967) npn CKpe¬ 
mHBaHHH Kjiemen poAa Ornithodoros . 

rio-BHAHMOMy, Me^BHAOBaa rH6pHAH3au,HH y 6 jiox b npnpoAe He Taxoe yak peAKoe 
ABjieHHe. Tax, no coo6meHHio 3o;iuroBOH (1979), Ha CTbixe apeajiOB X.skrjabini h 
X.gerbilli minax nacTO BcrpenaiOTCfl 6 jioxh c npH3HaxaMH o6ohx bhaob. Bo3mo;kho, 
CJieACTBHeM rH6pHAH3aiI,HH 5IBJI5IIOTC5I pa3JIHHHbie BapHan,HH CHCTeMaTHHeCKHX npH3Ha- 
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kob y MHorax bhaob ceM. Ceratophyllidae, a iiojiomkh 7-ro CTepHHTa caMOK y 
N.consimilis , N.semenovi , C.lebedewi hA pyrnx, onucaHHbieHocjxjxiM (1949), yKa3biBaiOT 
He TOJIbKO Ha B03paCT OCo6eH, HO H Ha BepOHTHOCTb Me^CBHAOBOrO CnapHBaHHH. 
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EXPERIMENTAL INTERSPECIFIC HYBRIDIZATION IN FLEAS OF THE GENUS NOSOPSYLLUS 
(SIPHONAPTERA: CERATOPHYLLIDAE) 

B.M.Yakunin, N.T.Kunitskaya 

Key words’. Siphonaptera, Nosopsyllus , interspecific hybridization 

SUMMARY 

Experimental interspecific hybridization between males and females of Nosopsyllus fasciatus and N. mokrzeckyi 
was carried out. Most abundant progeny was obtained after hybridization between N. fasciatus females and 
N. mokrzeckyi males. Hybrid descendantsinherited, in general, the characters of the maternal species and in less 
number the paternal characters and those of both parents. The fecundity of hybrid progeny of N. fasciatus females 
and N. mokrzeckyi males in two generations was studied. A conclusion is made concerning close affinity of the 
species and their relative evolutionary youth. 
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